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Alerting Abstract WO A1 

The light emitting devices use organic electroHuminescence elements. Particularly, 
the deterioration of the light emitting performance which is caused by heat is 
suppressed, the operation life is prolonged, the luminance is stabilised, and the highest 
luminance is constantly maintained. The projection display comprises light emitting 
devices (13R - 13B) which are provided behind liquid crystal panels (12R - 12B). 
Organic electro-luminescence elements are used as light emitting layers and have 
cooling elements (14R ~ 14B) behind them to dissipate the heat generated. 
The cooling elements (14R ~ 14B) are, for instance, electronic cooling devices utilising 



the Peltier effect by which the generated heat is absorbed and dissipated. 
Alternatively, the cooling elements may be heat dissipating fins by which the 
generated heat is guided and dissipated. 
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£9-^ £8011 '^MM 7|-o| = %9mB\3\ ^.g-S SA|s|-t AfAlHom, E10S mm 7|-bt!- ^ HA|^|-fe A|.a|eo|I1, 

5£11-g-t £10#a| A-A ^dfi| 7H^EJ-e3£o|:ii, £.l2fe S-^al Ai(4-^A|SEHo|| s.l-t.1- eiiSs.s^E|a| °| 7H^^-a« 

fiAisfe SS£o|31, £13e £E12 ^-^sl 7H&|= A|-A|Hol JL £14t xi|4^A|&^Et|o| a^cHioil at}- e^|SiEsa|E^2| ^Sx-ll^^lel 
7i|ajc^^# aA|S[.t Sasom, £15^ £14 -T-^al 711=1= A|-A|£0|3.. £.16-g fi-g^al Xi|5^A|^E||0|| aE.t-e!|SSS2i|E|o| ^ 
^xfl^.?-|°| 7l]sj=^^s SAi^l-t ^o\jL, £.17-g £160)1 cHuiElt lflscH^^|o[«• ^*|sl-x| ^--^ ^'■3-x-!|h| 7||Sf^^# aA|§|-fe E. 
0\J1, £18-S- ffl-gal X-||5-aA|SE|lH| fflSofloll ^(CHAH ol-oi3S = £|l-cHE)|o|s| 7||a# SA|-Sfe E0|J1, £1 9fe ^il6 
^A|§e||oi| sl-t.1- e!|§isajE-|sl ^#*||^?-|a| nn=?-^W: £A|sfe £Oiii, S.20B ^a7|^sa| ^^o\\ a|t!- 
{spectrum)2| j5:Fo|# ^gsfe E.o|Jl, £21 -S- gS7|^sa| ^^^oj) o|t!- xl^-y aj ^|.o|.i- umn^ S.o\Jl, £22fe ■^7|EL^x|- 
# *-#*||a| si^4^-^A|aBF ?|£a|-a| fi!-7||-i- ra^^ heN =o|3., £23e ^7|ELr£:X^s ^g-go^ ^^ ^v^siioj 

sjAj.9.s.A|y.2|. Ef-xFSa-3i|-e| S.^m^ HEHSoI H, £24t fl-7|ELdtx^# ^^BS.S.ti ?|£S|- S#^2|-a| aj-j^j 

m SAl^l-t ziHHHolai. £.25-fe ^a^l xi|7^A|^EHo)i sfff HS^I eH ^#xlia| Ehx|-S°J-a| s| x||c>|£|sa| ^3i|# s 
A|«fe S^i£o|:;i, £26-& :^|7-MA|®El|oj|AHa| CPUx|a|» aA|-&|-t MS-?-Sf:eo| ji_ S.27-& ^^sl 351|e-^A|aE||o]|A4 :g^a| 
7l|§l^-a# aA|§|-t aasolJl, £28^- ■& ^gSl ;q|9^A|gEi|(»]A-jal °H^2A|^i-x|M ^-Sofe #Sj-7i|al 7H SJ=El-°^ £0| H, 
£29-^ ^ a-gal x-||io-yA|*4El|cHlAi i|-^a| 7Ha|'^.^.g SAjsl-t '£t'a£0|Jl, £30e- ^^^1 xih 1 ^E|io||Ai ^^s] 7H&f^4^S 
SAi^l-t £l-a£o|21. £31 •& #EHo^|oj| ath qgHsaiE-lai 7HaF?-^# aA|5fe aa£0|3., £32fe #E|(H|o|i as- 
S.«!!E.-|a| 7H§+^4-s 2A|s|.fe g'a£o|3., £33e £27a| ^-ya| 7||e|=A|-A|£o|n:K o\-s[ m. ^g|o)| s|t|-eJ- ^a|%jeHo|| ath f.A|. 
aA|^x|# S-¥-£^-S- a^^raA^ M'SW. SEt!- o|-5|-2| -Mai^eHchi cHsHAHfe ^^s.M^-^\s.M xH^si-ni aic^h. 



3.B10II f-Aj-si-t f-Ai-?!!^-!- ^uim -^g °s a-cK 011^ #a •y-7i°!- az|=^Ef-& 4'-7it!- tiii°ioii ej-Ai-s^ 

#21 bHS^Oll -ax|£|t #a 4'-7|S- ^-aa-g 4fflS^0i gJ-lHSfe nmxi&j!\m Olgtl- aX(-yiZl-:±:Xl-a|- At7|Sl. Hj-A|-a^#j4 4!-7| 
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aoio 



°k ^^##2^2| A^ololl ^y\t} a-aS* A|-o|o|| ^xlti- 3dg ^S^S Scf. 



a y^^^iis ^siisfAigj ^gs^ a-cK ci-^oi -y-r^itf i^zt-xii j^ym &@*iia| agoj. 

=L Et-¥Mc^5E s^th #g °s m. sa oii# sa #7ia ^^iel^xh-^ a-^A|?ife ^xi-oj 51 

# m. ci^oi oii# «|:gn„ys 5jA!j^g_ SI m^^^2\ ijes km^^^ s^hsi 

7;is a^ss ^s-§i-fe ^A|oj| n a^ftofl a7|5|°s ^^.i-ti- 7ie# ^Hi©h^ s-g. A^7]t^ 

^si-^EJ-e, -y-^it!- ym^^oii #7it!- 7ieai -yi^t!- <Eix^^m- mm y^^nn ^i^-i y& ^iaiN^i- oi ?-i^E-ioii At^i^v 71 
B3\ ^[^m till sHS 7ia-g n 5'■ja|E^o| t^i^hi-^o^ ei-LH^fe 7i-oiE# ^u|tt 5!s ^gss m. EEth oils asa 
-y:7ia as#oi 'Mm ^-t^Ai^i^ "d^^t^2|• ^^iti- a^e- a-^siis oi^ois ss^hi-b mgo 



A^SSA|s|-fe °4m^'4n o\ ?!!Sn||H£| uiiaoll HH*l=lfe ^a|o|| ^7| el^x^ o\^oin 

^^713- -fe.^o|| ^^mm ^uism. -y^i a a#xiiai ^g7|sFai ##aoii ^o|.^ ^^-iis m-^n ^jm m 



EEtJ- Oils #71*!- ^o|t ^El-S- #7lth #S-ao|| 2*!-^^! S^S- al-o|3SS!^ois-||o|(mlcor lense array)e! 

-^9°^ W. c]^o\ oj|#so^ 4^7|t!•^S•s«#feo|•^=^=t^^ -y7|f}- #:g-ScH[ 2xl-^5j°S ^.^s! o|-o|a.S5.£|^o-| 
a-l|o|?J 3d# °S S.1-CK Aj-7|t!- ffl T^*)i£joi axjg ^^oi S- ^i^cHI Stt ^At.5A|x^s:|^ aiSnHaa! uHS 

oil y|i*|H|fe as #7|EL^XFS ^##0^ ^ahpfz^^s ^371© 4MI ^*ia ^'■S^x-l|a^ ■fet7|a ^ato^^sai g^A^ojaj 

ei-xfs^s 7^l^o^-^ ae^^ii^^ttoh oi goj-^i^-^^i-oi n^t} Etxra^sioiiAH #71*1- ^«^a^^^o| = 
=;^ttoi- oi =^=iiB-E[-=^E!-oi -f=i^s ti-E^a- ttiicHi oi :ii?^m^ :iLx\:^^m -T-fia ^Am a^K oi7|cH|AH oii# gg^, ai. 
7ia #7|£!- E^x|-aoj.g^^o||A^ <2^a[-©foi shs- ?|£-i- 7|^sj:iii- b|jnsi-o^ #7ia El■Ef•°^t 4=^ti-ei 

m acK ofls #3. •^'-^itf- 3a-:^i^4=tJ-oi Tii^a et-xj-sa-stoii y\&mi ^, ^. s^iiai a^jg E-e-sfe ^ns^ 

o| A!j3sj:g!.£j.^£j.o| ©tha^H-WI 7|^sr|-oi 7Ch=s|os fiSofe ^H^^MS^El-i- ^H|a 2dS -^g °s a 

cK ci^oj oi|# #0^ At7ia tfH-x-ljaj ^##^^011 ■Egii|.xi.o( ^Sj^ °S g£!A|?] #aA|?|^ gx]7|^3E^ ^x|a 3d# 
acK ■y-7|a^l2^sjS B-a-&l-?l ^ ^S|o|| af^i-^gj^txlfe -7|ELn:XW a-lf«°SAi ^sia ^a*l| SJ 4^7| 

a ^a^io)i ^*i£it ^^is- m^ny[ -am a-<iA!?i'b "-j^i^ess oi^cna ©a^t-iis^ sua y^t=^E^s| 
^^oi-^ ^£g#==^E^s ^tiia ^§ °s acK -y-^ia x4i2^si# a^s|.7| ^sr^oj ^ #o^oii aa ^^^lEL^txi- 
• ^"-ggHSAH ^xia H^g-xii sj Ai.7|th -axjEife aa #7ia s-a*ii7i- m^sn a# ^^^^A|?|fe a2t^Eh°s oj^oi 
c! ^^*ii2i- ^^7ia ^7iEL^x|-o| ^gofe -s-ssft-^ti-s ^uia OS acK -y-7ia ^i2^s|g 0I-71 
B tti^si ^7iELix|-# ^asssAi ^*ia #3*11 Si -y-7ia ^^^mi ^*iofe aa 4^7la ^"-ii-*!!?!- ih^a ^ 

S ^"-aAl^lfe yiZ|=^El-os Oj^OiXI #Qx-||2|-Sl|i^ y2t:^£hH| A|^A|aa| ^2fA|^}# S 2|A[ ^=^Eh A^7ia 

ugzi-4:£(.o| ^x|A|goi|A4o| aJl|.A|^^# 7i|^^^.b a3l|■Al^^7il^==;=^t^ © ^ois. gji|.A|:2i7ii^=f=Ej-s ^^^uia 



^^s*i|t>ii -y^isfe a-a ^i-^ia ^^my[ ^^la a« s-t^A|?|^ id^^ti-ss oi^cna ^l!x^|^^, sHg a^^aai 

^te S£S«^E^g ^Hlsl-ni #-£!a| yzt7KA| gi xiMsffe W-aihsjal x^|oli.^ao^| °jcHAi. .y7|a 'cS^t^a^ a|^ 

Am ^. -^^^la e5Ea#4'E!-°s a«€! ss^i- a ai^chiah Aj-7ia ■^7iEL:£:AF# ^mn^ 3d* °s nc[. 



^7ia :sii2^5js e^spi ^i^ho:| g. ^^0)1 i-Ms-xi xiicHyi-H^-& ^7|EL:±ixf-i- ^gfto^AH ^*ia ^a*-ii m 4,^7ia ^ 

?-ti|sF3. 5ife ©Hal a2+7HA| s! as« ^oi^[^ l^§}l^*|a| ^i)oi«i->ao|| xio|Ai, 4^7|a- ^n^'Ekm 7H 

AjAia «: A^7|^^ gs^ SS.7F -asatHs a ai^oiiah ^7|el dbx^^ g^s^ as a^K 



Ai.7|axi|2asis. a^§t7| ^jBTi-cH ^ H-^cMl attl-^i!S-s:|a| x^|(>|^^'gj■S• ^7iEL:i;X^» #g-#o^/.-| ^^i-sy ^^afsi] gj ai-7|^i- 

&a*i|oii -M^i^fe aa #7ia- '^mnyy ^-sa ^# s^-ttA[?i-b 'cS^t^'Ei-Hs oi^cna gusiia^ bh^ yzt^r^E^si se« 

#s #o| ^011 A|.7ia ic32i=^-tH# sx|A|?iii, At7ia ■g-ES#^t^°s a^a eH7F -w^gissa A|goiiAi 4i-7ia #7iEL4i 
xj-s :±:^n^ 3d§ °s. acK 
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SigSit'c?' ^^^^'^ ^^^-^---^^ ^ o^^..,^, -|t{-;, 

0-1 ^Afa-{16)fe £oJo)|AHfe iDHo| ajj^s 2A|^f:n ^x|o^. #AP. itk ^^^^|- -a J(17)0| hHx|=| 

^' ^^ST'f^"' '^-^ °-^-^=HW(12R,12G.12B)5 U^T^0|CH^ If o^s ji stii°ST4 

A^o|^t^HztA^o|-so^|«s SSmmd.aelxOs S^ScK . I ^ I fi-, 101 ,.CK 
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540nm SE). §^4^1 o^o^sl ^A^s*.*^|g(^x.460nU%orA7i^^^^^^ ^1-^1*°^^°! 

12R,12G.12B)01| gjAFacK o| oj^^^^ , °-!iS=HSa2R W 12bU iSiS^M 

^ #CK 01 £1 o| °J|gnHtf (l2R.12G.12Bm clHSajHSI^I 5 W A|.o|o|r5, 4 J a^ ofg WoT-^ ^ptL, 

^4oii am. ao}, AH(i^A|*4E|)of|AH Ajo^^th ^■^a.^oii^ g^tt # lo a ^ oT^ 

2cTt^j:i2elf .1"'°!.l?;rrf^ ^.lEL^XW 0,^^. "y-ir.fl(13^l"^G.13B)o| ^^S^^, c'T 

2"S2iH^'??u''f !f^^^ ""^'^'^ ^F°JS='-°^^I a^-l^^^oSAH ^jztzfl(31R.31G 31B)7F 

S2° r-^^- ^-f^l^K24)oJ| SA.2,ojai,(2k)sro oiai7(25Sf 

5E?J-^#t[X-f|2^A|^EH0|| =hol. '-J^*l((31R.31G,31Bfe o\im m?i £6.7o|| aA|ehSo|. St^O| 7^©^, £60)| £A|§^ 
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^ 2icK 01 yzf*|(34R,34G,34B)fe £6lif ^o] ^x^, n ^^S^o, a^,^ ^ix|(i3R 3G 13^° 

a■^^x^|(13R,13G,13B) HHa^sl ^7451 tWffloilfe £8,10,1loi| L^EM^ol. fiH{board)(35)7F ^-(351^= ^ 

#§Fso| ia#. -s,u|o| iIp^o| -^xHSA4 #A|oii, a n<Et^m A|.o|oii a^sisei- a^iaoTH^^ ^^{^yTSg 

SJ^cK 01 °J|g -ssiHoiife Li^oi, #7|th MHOS) ^. ^#x^| i! y zt*^| Aiis-e n A^§l-g,>-#os oKHH^7| liioT tH oV 

T2 ^""^ S^([Hl)%JA.o, :7^o| -(36).(36)-S S^fecK 01 7f0|S(36).(36) m|0|- A^oi o,^ J^'^^' 

10.imp)7Fa^7FfeoWI s|oi 2JnK #e|¥(35L)^ th^°Jol|fe W1.^*I[(13R.13GJ3B)S sfc l^ixS^ 

i±assisoii o SI- E^x^^(TN)7^^s^|o^ s^ck oi oh^oii Hjioi^(35)(^ii-x|2|. ^^^n M\my^y[oi^i56).(36M e.Nlit4 

o| ctHS-oil ^^^*^I(13R.13G,13B)^I ^^-^^o| ^^tinvm :i ^^o| E:^*^Jc^:il ShEfS!!# ciH4 S-^Sa ajHi 

fij ^l,i-x-j|# x(-^#7ii a# 7h^BWi scf. j3i#A|o|it y-e ^s^x^|o^g ^£(35)01-^^ ^^is. m^\iJL a# 

n f M-(35)sh 7^oiH(36).(36)efai 7ho!- 7i^g oissFoi ^Eg7ii ^ ojcK o|s #s*^i□^c^ ^^etSwi S 

##-r S^IH, M=^aaa| ^EHo| Sa^fe ^a|o|| ojo|o| ^K^x^iyg SJ7| nllScXI M4=ag uigomM-;-^ 

SE-jsAi 3SA| oJj^^^ajE^ - 3DHOJ oJ,g=ss,E^o^^^ ^*ie|oi ^ji, p>x|n^ ^^^^ ^ olo^ 

^?|- H#^B| ^%^*i|£|.o| a7|xio| a^si-a- 7ho|H(36).{36)a| S^tt £.KH7|feo|| 0,^^ ^#*||7F JiiSf m\ ^S^l 3^ 

#o|&^:Il ^^n7^\ n^m ^ ad^h. mss ^^m\s.\ l.^«|=o|L^ ^[*|7^ ja# goii hisiiah oi^L^ ^oi ej?! ttH^oji mx-i 

atF, 3I|e.KH^XHSAi aJ el-Ut|^X||SAHo| ^^4I.O|l-^ ohLH ^Sfe ^^d,^ ^IXjoj H^oj L[|ol|A-| Hi^yl 71-feoM. 

W4-yA|^jE||)7H|4^A|*JEH»£i2, 13011 7|^§fo=| ^SS-cK o| -MAi^EHfe °:.|EL:1:XF» ol^oj ^^^jt^|o^|A^ #Ama| h>s=7Hai 

^ -yAi^jEHoii aa- 9!|^Hsa|E^fe £12 aj £i3oii ufEMt ^^*^«||*(« xh^s-ck sesh gsfuH^ife s#t!- ^^i- s-oi 3WA! o« 

(12R.12G,12B)a|-^7|EL^Xh» o|St.l- ^^*l|(i3R.13G.13B)Afo|o|| x|#^sS:-£>osAiH| El=o1a||o|(4i)# ^ojg^:!! ojcl. 
o| lM^oiaflo|(41)°| m'^xm, ^, ^^^x^|^2| gjAhago^lfe m-o| o|.o|asgi^(4-, a.-41 a)7|- gj^l-SSISS S^sjol o| 
^^o| □^o|aSl!!^(41 a, -413)^1 oi|# ait^HHy {i2R.12G.12B)a| S^rfc3I|*|o^| nHollAi 4.5:iS£2! S 

^B\JL, ao|oi(moire)7h ^^-erFx] ^7H^ feoi| 5|x| pjrji SEfh A■||^5^7^i S|s|s^E|cH o|3d# Sl!=sjos ol-oi 
asglssi s§7H£|7|- ^^i,l-*||a| ^##0f| 7H°| ^Sl^fe atlmm. e!|SBHa st•rtA^0|^7^ p{oi\m #^ P=33/zn,)a| S7Hi nhol 
HS3i!^(41a)B| ^-gHj-ge at 500/.m. °^ 4.5P{o» #a 150^)S SA|£|fe :§£o| oj til^alxl?^ t^S^c|. 

o| ttH^oll a^S°SAH°| ^Sr*j|{13R,13G,13B)o||Ai SA^a #av_ aHgHi.g.fco| g!^«o| 3Eih£|x|e.l- o| >i^3.\ Z\ 
0Hal|Dl(4l)°| □F0lHSS!={41a-,41a)oJi o|sn x|a=^o| sSe|:ii. ^ t^^W!^ :i cH^^o| >|o| ^iSfh ^oji ;§^e|cH o^gnHU 
(12R,12G,12B)oli gjA^Shcf. ii|-a|-A-|, ffi-#*||(13R,13Q,13B)o||AH SAfgl ^b.\ cH^go| y-H|E)j= ^g^ol aj^^HnHw 

(12R.12G.12B)o)I ^A^@^7^| sinK ol^JS SA|S|.go| fl£o[ g,l-x|H^7^| g^K Mfe ffla^sM glsl x!f.t5# ®S!^|- 

711 o|-0:| ^##711 O!j:gn[|yo|| S|X|-A|5?|^ a|-a._ ^7|EL:±:Xi-o| ^g-g^ol S}-'7|| 0|?d-& tl|.:^o-( ^-s'l-^a °l «!■ ^i!•A^ 

fesi ^go| i.^x|#^ X^TII EicK PES- ^3^x■ll(13R,13G.13B)o)|A^ g! p£t gy^o^E^|o|(41)cH^ SA^*^ Si 

WollAH gi^alBll 01(41)°! aigJ-^l-^ a!#Af^ saollAi Sx-il hJ-aW^ ^4^S(E12# ^#SAS-5e)S oFo|asolEl|o| 
(41 a,- -413)21 7|0i0j| °|th c^:4:fe SJ^Htl-ciK 0|S elt!- axil Sl-a-M-Ol a■l^x^|(13R.13G 1 3B)^ SoFS n iiah^ 

HFAl-s^s-oiiAi ^M^loi c[M n^m\o\(41)S. glAm-oj( a|A|-o(#E!cF. o| u.^^oi\ BijsolEl!o|(4i)o| ut|i|- 5.™^! 

0||Ai aj-A^Sj H|o| 0|#S# 1I=#0)|£ 7|0^tJ-CK 0[ X-i|4^A|^EHo| H^Joi|S £14. 1 5ol| L-[By<SC[ 0| HlSo1|Oi| 3)1 

^o-la||o|oi| nHAjtiiA-i. x|*fcA!^g-^osA-io| Ha|§o^Bi|o|(42)S Ha|©|.^o| A^o|o|i 7;|g ^olcF o| Haldol Eflo| (42) a ^ 
A^o)) ^=^o| □|-o|assa|S(42a,-42a)S 2xFf!£}os ^JAh^^ yjo\,z[. ^^9.\ oMHS = a|g(42a.-42a)^ S-c>]b||o| tiHS|- 
=1 S?ilejo|| 2|5|| eJA^^°| a*^| HJ.A|.7^ cHth^l s^tii sm. 7fet[- g^t.^ Slol Qijgnjjy^ gtgn^^^ ^a|.sJ£s :i a|.o|s xh 
S;;|-x|o| ^o|, -ys^l--^ 3c!ol a?=!c:K o|s ai|^o(B||oi u:||a|- ^--S- sj-gSal-l- 4= 
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CHI Sht.i-'^h. S -MAiSEHofl fihth e!i§Hss]&|fe £.i6oi| i-hEMfe- &S-sj|-l- xHSfi-ch. BE*h. o| ae!-^ ^ijg =s5i!B|oj| xH 

E.160II L-i-EMfe. ^g-siloil ^iS7|©°SA-|a| ^E|7ie(43)2K ol -^apl EK43)4^o|| sj^g ^^^=?-^(Lj)[^'ii^^& 

(21), B##(22). ehA|-a^#(23)§-?-Him. 01 #011 •S-H|7ie(43)Sl S!*Ah=sI SAheioilfe ^4=o| ^*4Ai-oj H] ^(433, -43a) 
■g 2*m5ios HBsie ^^o^^^I 01^2-1- SIi^K ol a!^cHBllo|a| nj^ife S!o| A^g-^l 5| 

(43)2.1 ^»IPMmm, eijSEHtf ^^dt^|*|7^P(o1|# #SP=33/zn.)fi| nil, g!!S(43)a| ^gB}go| 330fm. t!!S2l*l4.5P(o1|-l- # 

a 150/.m)ol|/rl 2A|E|fe S£.o| o| 3=Hii|*l7F 5£lt}-o|-c:K o| aBSoll S^!SCHE^iol^S7^ Sife 3dSS ^^1^S(22) S^^-^ 
o^Ai ^Ifth tt!(c£i6-S- tf7| ■gTII ©F71 ^#a?^o| ^^ofs. 2AIS1-3. £.1 70li i_[.E|-uH-Soi :gEi.si. ^#A|-oj.g gj- 

^a|7ltK2o)s| a^oii tJisHAH eHa*ilsAifes*iiy-AF7f2^7iiacK a^. <^^^<g{^2R,^2G,^2B)^ %m m^a.mo\ a^oisii 

ol^^oli slsH S^HSWI #7mcK o| iiHscHI sa^ IJal feTal^l- ^71|e|o1 f|£7h fell, g|S ^3.as|-e^^ S# ^ SiOl. 2A|g 

aa. EI60II 5ic>|A-l #al7|=K43)a| Sl#A^o^ SxflSAi & i7Ha| M(dome)^2| llis-l- ^£ ■fefSE|?:|tK zisl- 3 

^, 7|El-dal g^^^ollAH 7|eo| El7^l-l.a*l|Hl■A|-7|-Ilcl.5Cl 8i7llE|x| ScHlAH -l-al^l-ni. S#tl-a2=cHBl|o|^££ ^01 

& ^ggollt 2Wlfs|-c:K 5Ea 01 ;Eil5-MA|^Ells| £180)1 ufEl-tHcK o| H^oll-fe n[.o|3.se!J^oiBl|ol(43a)oii cHaJsHa-] dI-oI 

as=al#oiai|o|(43b)e oIsth5!o|cF. ol fflgoflHl g-^xflE, ^^7\^3.S.Mb.\ ^a|70(43)aK ol #a|7| tK43)-yt>l| 
^l|-s^^i(LT)(¥?ia^EK21),^'-##(22) Si gl-A|-ia^g(23))-& ^aim. o|§o|l #a|7ltK43)al S!«Als.o| ^A^gojl^b ^-^^ 
e| #2|as.?|a| ^a|S(43b,-43b)« 2x|-^^ °S uH^itf- Ha|goiB||o|^s-l- ^-asfji ^Uc^K ol m--=o| na|golBl|o| °| jilxlfe 

?l-fe:a, ^"-^t!- ^o| A^r^^| Si-AKE^al Sl-#SAa-l.'=)oFx| pjrin ^^■B\B\o] gicK cti-sl-A4, sisoil 

qei-i-H-fe THls^S cHloll a|sll^^E. E170ll l-I-ei-lH-^ =?-^b.\ #a|-si-01 #7|| 

(^-l|6^A|aE||)xi|6^Ai«4EH# Ei9~£21oll 7ls«M -y^^l-cK o| ■MM^^^ #7|EL:txF# o|#§fe as SS^I^SS if^a 
a-^sllS ^Hlt.l-^A|-2A|xj-*|oll St^U, o\m SjBl-oi a-^^*-l|xWo) ^itb^ m ^ajEgii|.^o| 7HaJo)| agj. ^olnK .&^a| ^eHoII 
StEtei|§SS=giE-|feE190ll 4E1-LHS0I 0!}§BHtf(l2R,12G,12B)2| u||ej^oilfe ##*||(13R,13G,13B)» ^71 igES uH*l°r:il . 
9i<=.l tt-l.N{13R,13G,13B)2+2|e S^l} ^JJ^afe s|e7H*-ol ft^ft- Sl^K ol gS^R^ESAHfe o« 

§S ax|.gM#AlltS|:?l#e^^M:riOME 94-79SOll 7HA|E|o1 al-^ 3do| ^H^Xi aicK ^xHlsjo^t ^li-«l|(13R.13G.13B) ^t^J" 
^ E190II u^E|.Ll|so|_ ^a|go| ^g7lEK50)c^| ^S*i|c|-#a|-(ii^ffi^g)l)os 0|^cH£l lH(half)a|B|#(51), SIO 

2 ^SWQxflai-o^ of^^oi^q A:i^|o|A-^S(52),ITO(^l#<M^l^s»)*a| ¥S£aat°S ol^oiS ^iiS^#(53). QtII^^oII 
7|ois[.fe ^s-^iaj-a+os ol^oiS 5^S1»(54), ^^Mn^ W7|a|a|°S o|^oi£! ffl-lf#{55) Si o|.^oia «1-A|.a^ 

s(56)a oieia^Ais s|#A|9=|A^ s^iici-. oi#oii -a=o|Bi«(5i), ^iiiioiAHS(52), -f-sa^^css). ■»^ej#(54). 
(55) a! y-Ara^S(56)c^i w:^'^=?-^{lt)7[ mM&^i 

SHP|S1*(51)2F e^A^S ^#(56)0)1 B\n m=Eiy\y[ ^^B\7\ Wl^oll ^##{55)011aH ^i-©oh §! #011 S£!7l(*tSf|)gol(=, tfH 

□i&i#(5i)2i- e^A|•a^#{56)B^a| A^o|a| n-si-^i^j ^^)s. asa %<s^o\ s^nm, s.mmn «A^scK o| #a|-#o| 

5i|gDHy(i2R,i2G,12B)M sasF-b E|:il, olaloil shS-id^S =l cH^fi-ol <2|^sfe ftA^xl e^fecl-. ^a|Ha#^ei it 

a^Hsl-^ S^l^raol-^ A,B||oiAig(52), ^°JS^&(53)s| .^j;!!* sS^W Hs|-# ^ KJc^K #-y ^.^.S^l 
oii^ ?rmoi| ^§^1-^7^1 cHgsl-oi ^5!7iaom ^^gxHS#o! s\^mnc\.. 

E20o||fe Applied. Physics Letters Vol.68 p2633-2635(1966)oll ul-Ej-yi. S-S^RS* ^ll-*l|(13R.13G.13B)oll 3^>lltl- itHah n 

a^i tmai ^AffljEgEi-^s u|.ei-lh3. ai^K r^5i7R^si#j sj ^-a-e '"gxi7|^^g;{s_, CHI u|si|AH ^%\mo\ m:iL, y-?]- 

S&s|H(peak)-l-?i-fecK o| irH^olj 3R,1 3G.13B)ol| m=Sly\=?-^m ^mn^^lM *AH! SS(^.^,S 

S!)a| ^dol 7te©l-cK 01 tflisoll :±:^^s| itl-S-o|S|s| mm^ti: lEl-S-a^ol 5[7i|El Jl. 3.#Sa| aslaA|7|. 

3WI ^i^K £21011^ ^Saoll HA|igl gx|7|=jis.g. ^:a*||{l3R,13G.13B)ol[ ?i711°!- =l*x| [tH°| x|i.t^S ^E^tHcK 

?d °s saflEs) sF^^g xii^^fe ^o| 7l-^©^cK 

(Xil7-^A|gEH)X1|7^AiaEH-l- £.22~E26oi| 7|sSl-0:l ^Sm. 0| ^A|^JEHfe #7|EL4:X^# 0|#a- ^mi^l '^^^'^^3.] 7Roll 
a^e^olcK 

^7\EL±xm ol^tF ^a^x-llfe Zt ^#a|:l^h| mm ^Mo\\ Xl•^S^^°SA■i AUH^I ^s^Jl. flE7|- AiAi^| x-l^mfe 

Sid!-. o| £22011 u|.E|-tHnK ^^i^aI^IbI. flHSj-sl ^s.o\\ i-|-e|-lH^o| . #^ SJ «^ol|E, cH=^-S S 

SS(plot)Bl-a 7HH1 siAjsISS x-i^Fehc^. att ^7lEL:txhol ^g-ft^^E-^ ?-#H|xlo}^ ?#AIZ!-3X1- 

EhXl-Sa-^N ?^n^ £2321- ao| Ul-Eht+d-. ?-#A|210l S.7|-S|-0i 'gSHj-Oli ECl-EW , EJ-X|-5iaO| AHA-i©t S-^Foj- 

>1| ^t^K E22,23ai S&gal Aii^&uis|-2| At-gsfe ^7l7;Hs(^, ^»A|?i^ A!j)oij slsH c^^F^c^K ci^oj ^7| 

EL^x|-sl ihlha^^ss. safe S^sF ^S-flSaN ^•^sjoj :£f7^|# E.240II "-l-El-tH cK ^, s-iEoll l.|.eKH$o|, oj ig^^^ c,| 
S^ssra S#o|| cH^HAi 7ial ?^Ais|os a■S•?lE.7^#7W£s Hjsl-ti-nK 

o| At:g# syis.^\-oi, M. -yAi^JEtioii g-th ^A|-sA|x!-xis£h JE25oi| ui-ei-lh^ ^s, xijoi^iss ^g-x-ii 

(13R,13G,13B)o)l S^©l-ZLa!EK ^#x|(1 3R.1 3G,1 3B)2| ail-a|-?S(LT)S| S^Aj-oNlfe aS-#l!(60)o| g^El2. 
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o| g^AFo|°| El-xt-a^# ^Ss|-b ?ay?ll(61)7|-S^£|cH sic^K o| S^?||(61)b| a/D ai!-?l(62)oi| o|sn c|x|s^fco 

^ CPU(63)o|| gle^a^K CPU(63)cH|fe- jasupn. :]2X|©l-fe LED(64}7|- a^slfe -g-^lcHI D/A ffll!-7l(65)7|- 

:a^E|cH alcF. CPU(63)-fe £26^1 LED(64)# a#A|?|fe ttS, xi|cHAjs# D/A Bi€!-:'I{65)S A|-o|of| ^Ji ai-^i 

£!-®a^S(60)ol| Sa-^S^S^IoiSrl-ES s.\o] 5JCK CPU{63)^ x-||c}1#5[o| gail-g £26o|| o| xilof 

^SAlzfai-cFill^S. Oil* 1A|Z}o|-c|- #^SiE|SAi ^iS^cl-. CPU(63)-fe A/D t!ie7|(62)S Aho|o)| ^Ji gg^Tll 
(61)a| n^^-^^m S-ioi -go 101(^931), o|cHAi, £23oll Li-Ef-tfl e||o|M# &s^^oi 711 ^9 S e^gio|| DH#tl- t^#a|z}s| sj 
9^^>4^H:::l.{:i:llS2). o|cKAi . i22o|l 2A|S ^AjE^iol^-g fj-^^Foi ::ii§A|z>o| s(>4gicH| i:H*th?i£(B)S ^ tmcKii: 
BIS3). n^mM ^5H5J ?1jE(b)7|- o|&| ^Se|cH f[5Ea| si^Si:(BO)oi| a-e?!- BE^ zias ZISXI B-Eh 

ac:K>iaS4). o| e-tMlAi no, ^ B<B0 a kII^. #|#x|Mc1-h xH^W^I zi ^Ijal 2|-A^o| Qi^n £|7| EtHSoll, ^A| LED 

{64)» a#Ai?|3.. ?iioi ^ci-fe #x|«. ^t-taHr^^ass). 

Ms :^m4S-\ yes ^ ttl|o)l-fe SI, ^, go| Ai(g.-go| ^^-s- 4l-EHel?l- oFfc!?l-« S^Nai flEIi:o|| 7|^^l-oi BEhtl-cK^i:!! 

S6). ^^M0\ ^§&l-EH7^ o|-y(NO)ff||o||fe £240|| ^-^E|.tH ^^dE||0|M« S?] ^I^W a^Si 

lil-m(:i=i!S8). oiy\o\\A-] CPU(63)fe n S7| ^lU: ?H|c>|d2#.D/A a#7|(65)# A|-o|cH| aS-#S{60)o|| MtB 

Ch. 0|S ?JoN -^^S-W-StOl ##*I|(13R,13G,13B)7F SS-^l-ll gl-^ :i:Oh^| 4: oJcK 0|S elSr|.Oi « 

^x-l|°| El-TCraEl-g SHNoW jil#A|7|# Xh-i-Sjos SSI-SWI ^ fi4=7|. gOlSWI #A|o)|. th^i. g^i-e 

£25a| S-|aW| SJo|AH, SE22~£240|i ^^i-t}^ t^HA| E||o|M#^7l- o[i-\o]s. nitljoW 5-0|(SlU)^tl{^qAi)o||Ai ?|| 

>4oii s(|£ gc^. 5E*^ Mc|. ^htht^ l,^a°sA^, flsst ^ii, ■a-^i-aej-atHiAi ^-i-ai^ioi s!>4si-s- 

imu^mmm-MMMmm e27chi 7|s§[-oi -^iiacK ^ ^Mmn^ n-s ziaiiii i^iiai xii&ia'-a a s-*icni ati-cK eib 

aai 7HHH^^# a&t!" Ele^EoIcK ^l^x-||(l00)-fe ^B!7|E.Kl01)#tH| o.t=o| f.ga^et(i02), ■^7|#ifS(l03) U #^a| 3^ 
g^ej-(io4)o| #x|7|tKl05)°S ^3^oi So^sife ^^o^ Ejoj sicK o| 00)a| SE^^el a7|^sg^« 

i^H-fehollE #x|E}. Oil* -gg 30mmx25mm 4= Sic^K ath ^l!-*ll(100)2| ^x|7|fi!-(i 05)o||fe- tiSE'^ol #e na|:±: 

(109)S ams. noi •&|S^a(106)0| tix|^|o^ °ICK §1 E^a(i06)o||-b ^SE^OI 5S -ia|>.(109)# afj^HS Ell sx^|sa^ 
« 0|§thgEhSAto| 5lx|-yz|ixKl 07)71- ^s|-£|cH SicK ^g-x-||(100)# =?-m^^ gx|7|tKl05)o| §iE'fe!H(106)# gsH 
£ ax|-y2|:±:XKl07)-b- lO(108)°S gy^cK •e|H^a(106)o||fe ^S^|-7| ^e-SE{i!AH(110)el ^SCH?!- 

DHUslcH ?Ic:K SS4!!AH{ll0)SAi-^ aQcfi o\m\S. M°\:±i^-\{xheTm\ster)mm ojgsfe ^o| 7F^b|-ji. SEn. Er^m-]^ «iS 
•aaoll DHU^W ^s^silE, #c:K eE^^|it|s|s-b ^l!•*^l(100)» S^. :dr#A|?|^ SS:^^l*i(112)st- axl-y2+dhxKl07)ofl 
E^SA|?|t yi^t:i.^|*l(114)#^#xi|oi#^ SicK sj^a^(113)a| +^-& ^^a^S^ 1 3)s| - 

^■&S#r^^l*l{112)« DH7IIS ohoi 3^a^9+(104)oj| z^zta^^cH Slcl s|-ff-S^{l15)s| +^-S y2|^^|S|§ 

^Dgg^o|.(102)2^ s^=-aKio4)o|| ^#as!(il3)oBAH3j 5E|^gof# ej7Wfe- elo^oi ^7|^##(io3)o| 

^(116)S ^B!7|E!-(101)^°S ai-Ah^cK ^7|l-lfg(l03)-& 1#o[c>|£ #x|o} ^7|e|os_ s|fe =.7|a■3fa^jl^°| 

s|#^s# o|#§fe ^o| Q-DK oloiAH, #-g!S-*|o| x-iicHgJ-Boil cHs||Ai -ygthcj-. 

^®S|(100)-S-S#©F7| soil y 21:^:^*1(1 14)-1- ILIL, ax^lg^^•:tXK1 07)S 7|#?!-cK SX|-ig8Zt:l:?:Hl 07)fe qWS-S!(115)°S 

■B\^^3.(^06) s! ^'•g-*fl(ioo)* AiAH^i yzisH itc}. ^\s.■^3.{^06)s.\ ^e.^ ^s.^M{^^o)o^\M sMNeU, -^[^^ 
H(10e)7h •^^E! SE, o« -lo-cs S AjgolIAi S£^^:x|^|g.(i-|.,)o|| ajsH #7!ELBj4i-l}^s| a#r^^^l*l(112)» thSth 
SS>i^|x|(ii2)# El-a^N ^WdoOoil 5i#a4!(ll3)o||Ai gg^ol ggsjji, ^i-#xi|(ioo)7|- l^i-A^t^cK &#*1|(1Q0) 
71- S-e^l yzlHixl §o|. ^=hx|{ioo)S ag^FS ^7|EL:tX^o| gE 4h#o| fix-|^MI =1^1, EtAj Z}§e}o|| ?|E7|- x-l^^^l-fe 

m #7iEL:4:xh°i mnyy ai! w. a-a, -t-^iEL^txi-s anoi-es. ^^iel^i^xfsd^oil-i. ^ono| ^^nn, oi asfe ^sijfii 

au|-33iiaa| asm #jEo|| aisH s^ujg|.^ ffl-^-&F7| 4=1^ ^:?|5+a| SSFA|?|fe ^o|o| ^cK 

SXFa2trtXKl07)o!|Ai ^l^x-||(100)S a^fSllH, ^7|EL4:X|-7F a#S^Jl 3^011^ *7|ELd:::^W|A-i tf-a-erFfe ^7\EL± 
X|-°| §|^A|3,(io6)a| -gSMcl- fe-S -a^ollA-l ^ai-ai-eHs oI#o| ^Sfof-b ^S- Sit^K cFgoii 2|^iix|o| 

SE.teh7i fl§l-04 ^7|ELa4^#«!S S^al ^Ai# ^o|*to|.. 

a-ii-*ii(ioo)-i- ^Mn^ ^y\'^mm{w3)o\\ gg-arfe s-t-s a:4i^i-oi ^m\^m '^n n^i ^#?i£.# y?)! 

'-Sn^^m^^4m ^m^^^. SxM2|4xXK107)S Si^al Sxjsm, SxittK omH ^7|^3^#{103)g = t s 

^7|^B-#o| aife SsoiiAH s.i=3:sf:ii, aax-ll(ioo)a| s.?io\\ o|^o| ^sj-sFxi seoii a-^x-il(ioo)7|- as 

§1-01 m^l o^y\cH\x-\ ^7|^SS(103)o|| & SW^I- "d^t-S" ax|e|-7| tcH-goll #g-s|(l00)a| ^^?[ 

Jl, S*!°SA-|a| 7|-^a| as|-# 3^oWI °.te|-. 



*lS^a{106)a| eE7F-a^a SS, oiis^gj 10-G?;Fx| -^^#tFA|§o)|A^ S*rii^l*l(l12)« 7HH^^|-oi ^7|H-##(103)°S 3 
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•S-SJ ^T^mJL, ^7iEL:£:=t[-l- 4:St.H^F. 0^7(0l|Ai ^o|-gj. o|-U|2l ^g-jc||(100)a| ax|-iEazt:i:XKl07)ai §X| 

¥*i-oi ^'•^sm. B ^^mn^\ ^^chi atoiAi, m^n(.^oo)2.\ »xi7i£Kio5)B[-«i^-a3.(io6)ai a|.oioji ^^i^^ aa.i>i 

(109) CHICHI tiSH^ ^-B A|o|a.-» yjS. ^tesW. o| g^, ^7|ELa#aS(100)# c|H-fe|a{i06)cH|Ai Xi|7iSfe 

(^1|9-^A|^4EH)xi|g-yA|^E||# £280)1 7|^§l-oi ^SS.teK -g-^AiSEH-fe ¥AtEA|s-*(o|| ■y-7|©xil8^A|aEH# a^gt.i-^io|| 

5jA(|^^o| SA|§|.fe 5jSA|§o!jgHHy (-,2R)_ ^itj^^ol aA|-gfe ^fiAl^oH (1 2G) , =LB.\JL W^-^^S] 

SA|§(.fe *^^A|^oljQIiua(-,2B)o|| £A|g ©^a^^ i::-lasejHE|#{15MAi f^^tt ^AFaj|^(i6)o||Ai sn:H§|.oi r^Hg 
(17)011 SA|t!-nK s.?im M7| tjTil wF7| ^moi n^m'M. i-(-E|-LHz| an, ag^SSAi ^E|.LH2i ?ic:|- SEti" 

aa(17)°S.A^fe HJ-Are:iiaa, ■f-jlFS:^ae! 01J=. ^dom ^^SI-cK «iaA|aq!j;gB}|y(i2R)&, n UHSo|| hH^IS Sj^il] 

OS ^#5^1-^ Sji!j^ai.s|(ioOR)oi| o|gn ^ggcl.. ^#*||(lOOR)fe ofl# #oh £27oI1 L-FeM^ ^^s- q^a[ se27o|| l.[b[\4 
H o(M-aH(106). axi-i£yzfrtxKl07) Si S!!(108)°S ^21-71^3. y^j-sjcK S.28-& iS* M7| tl^ll ^h7| ^\-B[Oi £. 

27o|lt i-l-Ei-LiiJi oi^ =LE.]:±,, ^S.nM. -^Eri^flsi^lSfe ^sf^WE!-, x^|8■y A|aE||o||Ai -^gsF^ol xil cH gJ-Bj o|| a|3llAH SxF<gzj- 
:ixKi07)a| 7|#, xH^i ^aij, =L7|ELelAt^^o| g = ^ 4,go| xiioiacK ■^EA|go!}gniia(i2G)aa| Sa^l^9!|SiiHtf(i2B) 
oil mnA-is. gjl, ■NaA|^oi|gn||H(12G)H| uHe^dl-^ ^^SS S-g-ofe ^ilia-l!-*«(100G)7^SEtt, aaA|§Qijgji||y(i2G)a| 
uHSloljfe Si^o^ tt-^Sfe S*4^1|-*ll(100B)7l- HHS^|s|:a. ^7|ELg4'-«l!-& Xil8^A|^JE||o]|A-i -^il^F^oi ugz|-7|^s. yj 

(?H|10-^A|^El|)X||10^A|^EHS-E290l| 7|£5r|-0i ^gol-DK BUMm^^^m =L3.\JL ^ms-l n\0]&^ ai &AIOII ^mcl H29fe- 

S§lH| 7H^^^# L-l-El-Lll-b tHaS-Ojcl-. £27011 SAjt!- XH|8^A|^E||B| ^g|fij::p.^e S£-ai>M(110)Hi -?|s|7i- c|-S g cf-B ^-^ 
a^-&#aoFcL -Si-Jl Aid 10)0(1 ajsH ^#s-ll(100)a| &£#g4^|-:il. n eEo|| o|sn ^^^x^|(1oo)a| S#^^|x|(ii2) s 
x(-iE§ztr£:XKl07)s| a2+:i;^|*|(114)# ^Ijoi^l-b SE^-^-lslSlSd 1 1 )■!• ^ti|3m ^IcK c:|-s.of| aj-^o| x|cHui-i^o|| c()3||AH 

nissxflg- sa§f7| flsl-cji ^7iEL:£:X|-i- SS^fe §¥a( ^Ai-g ^St-H^K ^#*l|(ioo)-S Sl-§F7l soli axFa^l 
i^Kl07)S 71-^at^K SXFy3^ixKl07)^ sl^ge(^^g)^ ^#E| 2 w|H^H(106) aa|Jl ^S*l|(100)* A-|A-ie| y ^,^s[| zi-c^ 
S|-S*l|(ioo)a| -gst S-S-aA-ld 10)011 Ai su|EiE|3., Wll-3c-l|(100)7(. -gga ^s., oi|#sa 10"CS€! A|ao||AH •g£.>;?-|x|g|s 

(111) 011 o|g[| a#d^^i*i(ii2)# a-sm. a^:i:?i*i(ii2)-i- E!-Soi-o^ i-g-*iidoo)oii ^j^g^d 1 3)011 Ai QB^oi ggsu, 

*ll(100)7|- Si-Al-ti-cK c|-#o|| ii:|3£ii*l|ai g-Ei-oF7| ^ISFOI =7|ELrt:X|-# rkgel-fe S-f-Hl ^A-l-g -^ilti-cK 

tt-l-*l|(1 OO)-!- ^-a-erfe ^7|^a].#d03)o|| ^^fi g^-S g^:±:Sl-0:j ^Tij Q-cK y-7|| -gAjoll ^ 

2j-^¥i*idi4)s 7Ha-^w ax|-y2tit:xKio7)s a^a| i!x|A|?i:ii, y^j-g sx|t(-cK oi mi. :^7i^##(io3)s *M-^ a 

-W-fe w^l^a-S(103)o| af^h B|*ji SS.o||Ai o,ts^|-51, a-#*||{100)2| ae^o|l o|#o| ^*}-s|.x| pj;^ ■^7|ELrtiX|-7i- 

^Sera SC-K icSZts- §5^ia ^, a-A| «|S-aa.(1 06)71- ^#*l|(100)» yz+oi-Xlaf^ ©|H^Hd06)a| &£7|- At^§|-7| A|£|-©|.o1 

^'■a•*^I(100)a| 4)-^^F7| Ajst-a-cK a-#*i|(ioo)a| -gjE^I- -y^g oi|# goj io°c;7|-x| 4t#-ti- A|ao||Ai 

(112) # 7llS-«Foi ^7|^2^#(i03)°s. S^ai g^-g Sx|s|.:ii. #7|EL:i;5^:|.# rfcgt.toK xiis-yAigEH zls.\ji xi\^o■^A\^B^^ s. 
£.^!!Ai» BTj EAj^ ^^ ^7|EL;irX|-°l oiiz S-^oHeJ- -^-sfohsxisl-, ?J=:^|of| J?-^o|-oi 5|S-aHa|- =7|EL:i:XFo| otso] s.^^ gj- 

(^■||11-yA|^JEe)xi|ii^A|^E|#^gt.toK ^Al^Ed-b 1,^*1 oil g^lh^lal xflc>|l|-*|S s|#ti-^oj| ^tl-c:!- xi|ii 

^Aj^EH-fe H|10^A|^Ee# ^A|.SA|^l-x|0|| £j-g-t!-3dO|C|-. 

(x-ili2^A|§Ef|)j:i|i2-MA|^E||a £30011 7|^s|-cH ^Stt-nj.. ^ -yAi^Ellfe. g-^ na|3. g-tla| xHjcHgj-a gj xi-*|ol| Si-ti-c-l- S.30S 
asal 7||Bj=^^.a i-l-EKHt tl-E3£0|cK £27011 ul-EMJi oife. ?H|84!-»^I«e1|s| #^o|1 SE-JllAid i o)iia| Jl 

S|S(111)#x-l|7-lShai, cH>Jo|| EF0|DiS|S(121)-«- -T-uia^^SS £|C>1 2icK zia| o| =?.^s.d!i, ^. tt-ij-sNldOO), §|M-fe!H(106) 
Sx|-y2t:i:XKi07), Si(108)-& x-||a^A|^EHsl. ^-cK E|.o|cHg|s(l21)fe ^l|-jyid00)a| S#>^t^|st|(ii2) SXiy2titXHl07) ' 
a| 'dzt:iifl*i(114)S xijoiti-cK H-Hal xilcHij-'^oil cHol|Ai ^SEtej-. 

^'ti, H|^S*-l|#sasF7| flsho:! ^7|ELej4!-SSS ^^al ^A^#^gt^.c:^. tt-S*ll(lOO)« S#s|-7| goi| yzj-rfi^|*| 

(114)S EhSol-Jl SX|-y2j:±:XKl07)# 7|=--ecK S?;F'cS 2|:±:5^Kl 07)fe- ^#SS(115)°S ^^H|j2. HlH-^HdOS) S! #7lELa 

41-^^(1 00)#AHAHs| ijztsil zi-cK 

'^^[^fls|(ii4)# t^^!A|ao||A^ E(■o|□^s|s(121)7^a2^A|:7^s. igg2i->i^|*|(ii4)-i-E[SA|go||AH ^g=! A|yo| gaj. 

A|gol|Ai, a-:^*!! (100)0)1 g^HlcH si-b g#:±:-^l*ld12)-S Q-atHi^l-. ae-^^|*ld12)S El-S^I-o^ (100)011 

(113) oi|AH gg^oi gg-Hin ^if*-i|(ioo)7F g!# g,«-A|.o!-cK L^si-g 7flA|-g:|.ji uj-A-f 1-^x11(100)21 -^sasfs Afgoii y^i- 
ri:^l*l(114)» Ej-a^l-^l LfA-l ^^^[100)7^ ^ ali^;Fx|°| Al^j-s ^g- 0^2.. o| Apjm 7|£S ^FOi a^Lf^^lT^I 
{114)# Ei-S°l-3. L-j-A-l ag-i^|x|(ll2)« Ii||?;|-X| o| AJI^I-S.^^^^^ oJcK c:|-#o|| ir|iD^*||o| #t^s|-7l ?-|^F0:| ^ 

l-x-l|(100)# g-?-a| ^Ai# ^iiel-cK 
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A A 



SEL 



121017 



^-tj «ir*ii(ioo)s ^^oF-^ ^7ia-#s(io3)oji gg^i-fe a^«i-o=i ^^flEi- Liiaci-. uHei^ §a|oii 

Algol AisoiiAi ^'-3*11(100)011 g^E|o^ sut §#:^^i*i{ii2)« 7H^|■s^Jl, as*ii(ioo)« rt:#t.n^K leasts 

WIZ'Wsi ^-a- =^ 913., o| A|:7i.°. 'a^J•:±:■¥^*l(114)S- 7H ^-ol-ji L-i-AH S#^^S1(112)S [£H7;|-x|°| ai^j- 

•&-yA|^E|)o| :g|-^o| ::p.^cH| CH^HAH, a-l!-*ll(100)al #x|7|tKl05)2F o| EA|a(-|06)A[.o|o|| ?7|c>|aife 3a|r^(109)i:H-aoll 

^o| ^-s A|Es v|^^ ^£ 7F^©|-i::K o! ^-f-. ^^l!-x|(100)S «|S-fe|H(106)cH|Ai J^|7^ste s.o|H|-:i2 tt-a-*^l(100)ai lat!- 

(^^l13■aA|^E||)X^|13^A|^JE|j-i• <a^t.taK M ^AI^EHfe. Af7| Xi|12-^A|gEl|» ^A|-SA|gS|0{i S| ^JOll flI-ecK 

^, ^1l13-^A|gEH-^, ^■|!l24|A|gE|l# JE280II L-1-E(-L(j^ ■^A|-iEA[^*M| oij-g ■M'S^^l ^\ti ^0\C[, 0|A|. $^go| 2|-gxl- 

x|s|-g4Ai -^7|EL:i:Xl^ y^j-^pj ^§|-oi a2|A|zi-3x|. g-§!g-s|a| as.A[^J■s 5ia2-|7|| fl-cm ©1-^ ^ ¥•=^I#'>^|A^ 



«A|-a «#E## feofe^a. ^xpi^saj ^^n§^ -.goj x^#eEh=^E[S« -asifi- 

^ tfll&oll. #HH ^^o| sat!- EWsm. ^^o\Di j-^o\ji, -ys. ^^^tt, -^^lELdi^^WI a|& ^#x-i|s ^HSt!" ^Ah 

fiA|s-x|# xii-gn- sjcK m-arj ax|-y 2trtxm at-as!oii Bm a^i^^Ei-s a-n-siis -as^ho^ -^^lELixj-ai eia ^^f^ 
•fe-ai xinm ^m[oi 4=nio| ^xi-g £3,^ 4= cj^- s.A|oii ot-sA|?i:ii, #4'- ^mms-m- «^M# ^ sicK ss- ^ii^anny 

*j|n 1-^1-^11 ©1-0:1, g^jsj a ^|A|s a^a.t.^•4^E||o^|A^ ^oj-ofTii ja#7feoWI £13., ia#5j-"as| n M^^^agsi 

IX(|o<| o| aiX|©l-Oi ^#x-||°| ia#A|7|°| MZtm #0|s|-71| SEffi- ^ Sl-y-SAjol :g =. ^^Ih =^ 

#A|oii, M4^aaE goi-5i-7ii gcK 

©fe Zis.s. ^7|ELrtx[-o]| o|th ai!-*l|o||AH oijgnijys flAj-^l-b ^ISi=^o| ^H-JdslH, Slsl SjA|-a#o| itA^E|ji_ 

3.?i£.Hi nmm^ bes ^-s^^ie^i ##°jt>ii □i-o|3.ssj=e(>|b-iioi ^g. p|•o|asH^|#o^E^|o|s " 

flxflS a4^^l-0i #7lEL±:Xloii ai^i. ^^sijcHlAi fe^ ^ aCQ, :Qfl5Esl o|.§Q. x||S# ojcK 

ft^om sgS cH^os 7H*j» -i^ alcK ^i|o|| at.*!- a^S-slfe ^7|EL:1:X|-S a^tsfe yzt^l^^i-^ ^oi-&h:a, ^7|EL^xf 
a^=^EkH| -^slsl-b BH^AH. ^.g Ej-ojcH-l- ^u|§|-ll 5^71 ttH-S-cHl ^^^'Eio{\ °m ■^7jEL:±iX|-l- i^zIaj-eHm xijoill- ^ 2" 
SE-e ^ ^Sai :^i|cHy-a^ -SSE^MlAioil aj^h =7(EL:i-x|.o| gi£ gj.A| 4i-7|et e|-o|cHo|| o|§i| yzj-si 7Ha|. gxj 

^7iEL:±:XFo44'-#Sa| gs.^ -i.#2| Al^l-s. Oj^UfTII f]- ^.g •g^^3.. fi^?! ELzl^Xh^ e|X^|:5^aA^ :°7|ELit:XF# 



£Eth ^a°| lfS?,t-x|a| Xiloi^hsj - s.£/4jAio|| ojS- ^7|EL:±:X|- BS.S\ ^Aj A}.7|ig|. El-0|CHOl| SjoH ^2^21 7HA|. gx|a^ 

^7|EL9^4^#1!S| a#. rt-^o| a|^}# Xfloi^h-b 2d# ^^S.^ ^7|EL±X(.S 9:iX1|o|-SAi ^7|EL::tXh# S^^| ^2^- 

# 9iJL, ^7|EL:tx|-o| e^?H|s|-0:i a ^<^m ^^S-tt- alcK SE*}- M. ^go| :g-ss-3i:|o| >Ei|o]B(-lj llE|:il x!-*|7|. sjsa 

^Aj-EAig-xHI a|-5-|-oi_ ^ ^l-D|o| £A|g-x|^ Hl-g^ng 3|•tio^^^ £A|4l-3t|o)| Hltll ^Xi©|-7|| ±^M.[ # glcK 



SA|©|-b °!ianimai|-, o| oH:gni|U2| ti|]go]| uHxjslfe EfS ^7|EL:±:X|-# ^#SoSAi ^H"*)! iJ ^-^It!" ^g- 

El-c- t!-a 4^:7|t.^■ ^SnHWojl aA|s| aj.s. sj-cHAj^l ±.^^^\ ^a|--&|-^ ^xj-aysM- -^-tiltf- lAm ©te ^A|-sA|xi.jtj. 

5ioJA-j, 41-71 tf- a2|-==?=E!-e 4i-7|£!- W-SI-*)!a| t)|leao|| -^Ixl^fe y-A|-S^#a| HHe^^ojj -^xl-srl-b S-Q 4'-7|a S 
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A ^ 



aoi8 



tilths 

^fe ^-ilaiholl ^ojA-j, Ai-7111- ^H-S^i aiigcHI y-A^^SH) yfls^cHI -a^l^fe ^vy\^ Bi-Ag 

^# ^Sohoi ^A^^fe ^^mmm "^tiiti "cS^^x-ilfiK ^hAra^## sm^fe ffi-lf^^^^l §0) AH g^fe ^xi7|^^ 

^ ^A1-SA|S-X|, 



7lt.f- -^A^ll^Sl-ol AholOll =Bnm^O\\ C|a^^HE|^# -^9 -^1-- ^Al.SA|x^xL 



^il/Soil ^icHAi, -y-7|fh A^7|t^ A|.o|ai| ;?;!^ ^^^ofe gAlo{| n S^ScHI 371^ ^-Bol^ 

# ^S-t!-7|e# V-«|o|-fe. oj-g, 4!-7ltf ^^''-T^El-B, 4t-7lti- 7|e:H^^c>i| A!-7|g- y^si 7fe^W| 7^1 

y-mE.i9.\o\ ^m^ioW A^7|t!- 7|:E^o| shXf^# #o|^ ^o|| §[|^(-7|e# Zl 7-m£Ho| a^oJ y^-^to ^ ^M^fe 7^0|H■1- 



^■i|7&0il ojoiAi, Ai-7|E!- ^©gO| ^t-Ag^h 1,^1^FA|^|^ yZI-^hH^^ A^7|^h ^m^fe Ol^OiS mfo,^^,^ ^ 



7ia-4Mi ^#x-ii# ^Hi^i-Ji, 4^7|ti ^f-a-x-ii o| ^D|7|@- ^s-^Qji ^ofe ^^-11^ >ys 



:^i|11li-o|| ^ioiAi, Aj-7|^^^g.^g^ ^o|^=^^E!-^, -^71© Sl^iE^oll 2xm?^^Sl^S i=3|.o|H^s!!5^cHaj|o| °1- 



^fe -f-Al-SAl^^xl. 
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-c- =T=ss-Ei-==rttoK oi 4=o|a4a=t^E!-oi etFS- tti|o)i oi jLT^m^ nxi^cj-g a- a© -^g °s sfe f-^i-sAi^i- 



^xlt!- ^# *g °M Sfe ^AFHA|S-x|. 



°S o|^cH£! sHi!- a^l-^EJ-a! A|^A|go||Ai o| Tjl^sfe a2i.A|2].7i|^4=c}- ^g. A|.7|^^ yzt4=Ei-a| sx|a| 

aoilAH Sa^A|^}^ ^ll^sfe SiiHZ}?l!^=^E> ^oji ^o^s. tl-^ai aB|-A|ZJ-?||^4=Et-i. ^H|th -^S °S 

xilojbtgjcHI ?jc>|Ai, 41-71 1!- ^S^'^'E^m M^Mn ^. -y-^leLi- &£a#=T'E!'°S •S-£E7h -^^ S;t°S =! AigoiiA-] At7| 



#7|ELdiX^# ^^^gos ^slt} Hi-Bj-^i nj AI.7I2!- at-g-x^|o)| ©FS ^^y\tjr ^^tt S# gl-t}Al?|.fe ^^I^^El-S. 



s 01^0-151 #sx^|fi^, -^ym *7|EL^b:A^o| .^ss ^sofe ^-ui-si-ji oi^ g=jo| yztgxi §j no]c!\-^ 

S. Ol^&l^! Lgzj-4=t(.o| A|^A|go^|A^°| ^2L[ApJS. g ji|.A|;7_|.7||^=^£|.s. rp.a|^).:il ot^ aj.^o| (^2J-7HA| 

S! ^llcHofe lf^g-xi°! xilcH^^oil 9JCHAH, A|.7|tt yz{-=^=E!-g ¥■ ^^^m^n ^o\\ ai.7|*i- ^7|ELit:X|-# 
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A A 



SEL 



11020 



A|-#o^ 9!|:g£A|rl:Xh# 2E'^S[^ ^a:g,l-*|o| s||a|ij-ScH| SIOjAi. ^7|th SH!l^*l7F IF #7|ELrtX|-oJ a€-^|o||fe "ES^l-^^a 
# A)^A|gi ^_ -^,^7|t!- SiEa«^£r°S S#S ■S-£7F SgA|o| a A|ao||AH =L7|ELrl:X^-S agsh^s xiloj 

-Ea#=^E!:°s B^y[ ^§A|o| g^o^ g Mm\M ^^ym ^^iel^^xh- xiicnsi^ °s o^-t 



S 01^015! l!-ax-fl£K #7ia^7|ELdiX|-°| SES ^Sofe SES«=T^E[S ^tj|?t -y-^ltt ■^7|EL:txF(^| 

^ X-||0jE|3., Uym ^y\EL±.^]-2] dhgAloll^ 4l-7|tF *7|EL:i:Xi-°| ^±.M?1 a^^I^j. y■z|•=^=E^S Sx|Aj?| Aj. 

:7|th ESSS^EKHS SE7F :±:#A|o| g^o^ ^1 A|ao||Ai A^7|t!. ■^7|EL^Xh# xj\ois.\^ mxi'o 



#7|EL4:X|-S ^l^#o^ ^^*|| SJ Ai.7|#i. <^^^\o^\ S-g 41-7I& ^^#x^|7|• ^^Blh S# i.'-^HAI?!^ 

s o\^o]n ^mm, sHS-'cS^'i-tf-ai 7HA|A|go||A-(o| a3l^A|^^# n^^^^ ^j^A\^m^'^<ci: n #7im sx|Aiaoii 

AH°| ^JL[Mnm ^l^o^•b S2|-A|ii-7i|^^E}# ^Uit!- A!.7|*h ^7|EL4lXFcH|A-|o| BI-Aj-go^ eSjSfiAlrfcXi- 

S ^S^sfe g-^g-sial ?H|cH^i-*|oi| 5ioiA-l, ^l■7|t^ga^^^|- A^7|s^ =L7|EL:tx|-o| a#A|o||fe A^7|^h a|^a|?j * 

^^A|^}g2^ ^011 A|-7|^(. =L7|EL4:X|-« SgSteS X|OiE|3L, #7|t.^ #7|EL:tX|-o| :t§A|o{|^ At7|^l. ^yl^^_^x[B.\ 

^l,i-*|2| xilcHxi-^l. 



1-Hxl xM29m- #■ cHir t!- Ihoil S;|(>|Ai. A^7|£j- qH^^AlrfcxI-oll aA|EjcH Jife. SI-Ai-g ^Al-Bii^scHI 2|SH Shqj ^A|-ofe ^AhS 



JE&1 
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A A 
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A A 
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A 4. 




36 
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Na 
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13R(13G, 13B) 




42a 
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LT 



13R(13G, 13B) 



23 22 21 ^43 
WJ /,.43a. 




12R(12G, 12B) 



13R(13G, 13B) 



23 22 21 20 




LT 



23 22 21 



J 



13R(13G, 13B) 




12R(12G, 128) 

43 S 
43b 
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uj il 




JE&22 
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A A 




JEEi25 
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A ^ 



LT 



23 22 21 20 13R(13G, 13B) 




/lO '07 FRI 18:21 FAX 025717300 



A ^ 
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SEL 



. gLQ 3 3, 
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A A 



SEL 



a034 
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A ^ 
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A A 
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A A 




